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Type of Concentrations: Time-weighted average (TW?A)

CONCLUSIONS:

Results Synopsis:

NOAEC: 12 ugai/L
LOAEC: 23 pg ai/L

Endpoint(s) Affected: Fp-generation growth (length and weight) at 8 weeks p(}ésé-hatch

ADEQUACY OF THE STUDY:

A. Classification: SUPPLEMENTAL
B. Rationale: See guideline deviations below.

C. Repairability: not repairable

- 10, GUIDELINE DEVIATIONS:

11,

12.

1. The environmental conditions maintained for the source culture were not reported.
- 2. Pre-test mortality of the source culture was not reported.
3. Only 25 embryos per replicate were exposed (100 per level) for the Fy generatlon

whereas a minimum of 50 per replicate are recommended (200 per level).

4. The F; exposure period was notably shorter than recommended. Reproduction
during the F-generation exposure was monitored for a 15-day period begihning on
day 104 (ca. 14 and 15 weeks post-hatch), and the F)-generation exposure was
terminated on day-131, approximately 18 weeks post-hatch. However, g\ndancc
recommends cstabhshmg the spawning pairs around 20 to 24 weeks postL} atch, and
terminating the study when no spawning has been observed for I week |
(approximately 32 to 40 weeks post-hatch), "

5. ThepH (of up to 8.0) was slightly higher than recommended (up to 7.6) for both
generations.

6. Excessive analytical variation (high:low ratios »1.5) was observed at all lcvels
during the F;~generation pre-spawning and.F,-generation exposure penods!

SUBMISSION PURPOSE: Action Code - 575

MATERIALS AND METHODS:
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A. Biological System:

MRID No.: 47622101

Species: Prefer sheepshead minnow
(Cyprinodon variegatus) or fathead
minnow (Pimephales promelas).

Fathead minnow (Pimephales promelas)

Source and acclimation

Fish used for egg production were from Osage

Catfisheries, Inc., Osage Beach, MO (r eceived
February 2007). Parent fish were kept in groups

of 1 male plus 2 female, and the eggs w

collected from 14 different parental gro

ere
ups.

Enwronmentai conditions and pre-test mortahty

of the source culture were not reported.

Age at beginning of test:
Embryos 2 to 24 hours old

Embryos in the bastula stage (verified u

stereomicroscope), <6 hours old

Lsmg a

Feeding:

Fish should be fed at least twice daily and
should not be fed for at least 24 hours
prior to test termination. -

Newly-hatched larvae were fed freshly-hatched
live brine shrimp nauplii (4rtentic salina) twice

daily.

Adults were fed commercial diet and larvae of
Artemia saling twice daily, ad libitum. |The food
was increased with the size of the ﬁsh i

Feeding was stopped ca. 24 hours prior|
sacrifice.

|tO
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MRID No.:: 47622101

Embryo Exposure (Four-Flve Days):
Embryos (<24 hours old) from at least 3
separate spawns should be randomly
distributed to embryo.cups.

A minimum of 50 embryos (<24 hrs old)
per replicate cup, 4 cups per treatment
should be used.

Parameters measured:

o Survival of embryos

¢ Time required to hatch

» Hatching success

e Survival of fry for 4 weeks

Dead and fungused embryos should be
counted and removed daily.

Embryo Exposure

Embryos (<6 hours old), obtained fromj 14

separate spawns were impartially dlst:nbuted into
€xposure vessels.

Each vessel contained 25 embryos, with four
replicate vessels per treatment level (tota] of 100
embryos per freatment). -

Parameters measured:
s % survival from start to hatch

Dead embryos were counted and remowéed daily.

Larval-Juvenile Expesure (From Hatch
to 8 Weeks): After hatching, each group
of larvae is randomly reduced to a
minimun of 25 fish and released in
replicate larval growth chambers, The
random selection must include any fish
that are lethargic or deformed. .

Parameters measured:

» Fish survival (determined by counting
the number of live fish in each
replicate growth chamber weekly)

e Total lengths (mm) of all fish at 4 and
8 weeks after hatching.

Larval-Juvenile Exposure

On day 18 (12 days post-hatch), fish were
transferred from the hatching chambers to larger
exposure aquaria. :

On day 36 (30 days post-hatch), surviirin'g larvae
were impartially thinned to [5 per rephlcate (60
per level).

Parameters measured: )

¢ % survival from hatch to swimup |

* % survival from swim-up to reduction

o Total length (cmn) of all fish at 36 (pﬁbr to
reduction) and 68 days (30 and 62 déys post-
hatch, respectlvely)

The vessels were examined daily for dead
larvae/fish, and during reduction, all ﬁsh were
observed for malformations.
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MRID No.: 47622101

Javenile-Adult Exposure (&rom 8 wks
post-hatch to the end of the spawning
phase [32-40 wks]):

At 20-24 weeks after hatching, mature
fish are placed in a spawning tank of the
same concentration (4 males and 4
females randomly chosen and assigned).
The spawning tank is divided into 4
individual spawning chambers with
appropriate spawning substrates.

The substrates are examined daily and
embryos removed, counted, and recorded
separately for each pait.

For fathead minnow, adult exposure
| should be terminated when no spawning
occurs for one week.

For sheepshead minnow, testing should be
terminated after spawning is observed for
2 weeks.

Juveml&Adult Exposure
On day 68 (62 days post-hatch), three Spawmng
tiles were place in each aquarium. ‘

On day 95, eight spawning pairs (one male + one
female) were isolated per level; the remaining
fish were maintained as reserve animals. On day
104, egg number and fertility rate was monitored
daily for exactly 15 days. At day 117 (=16 weeks
post-hatch), all Fy fish were sacrificed. |

Parameters measured:

* % survival from reduction to reproducnon

» % survival from reproduction to study
termination of pairs (Day 131: ~1 8 weeks
post-hatch)

« (ender-specific total lengths (cm) and wet

weights (g) at study termination (Day 131;

, =18 weeks post-hatch) ﬁ

v % fertility

+ No. eggs/female/day

« No. spawns/female/day

Second Generation Embryo Exposure
{4-5 days):

50 embryos from each conc. level are
randomly selected and transferred to
incubation cups for hatch. Use the same
test procedures as those for parental
generation.

Embryos not selected are discarded.

1 100 embryos per treatment).

Embryo Exposure : .
The F; exposures were initiated on days 116 and

117. Each vessel contained 25 embryos
(originating from one specific egg clutch), with
four replicate vessels per treatment level (total of

Parameters measured:
e % survival from start to hatch
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Second Generation Larval-Juvenile Larval-Tuvenile Exposure

Exposure (From Hatch to 4-8 wks): - Newly-hatched larvae were not thinned. Fach
After hatching, 25 larvae are released in group of Fy-generation fish was terminated ca. 8
each growth chambers (2 chambers per weeks after hatching (day 64, or 59 days post-

treatment). hatch).
Each group of 2 generation fish is " | Parameters measured:
terminated 8 wks after hatching. | & % survival from hatch to swim-up

‘ * % survival from swim-up to study texmmatzon
Fish are blotted, weighed, and measured on day 64

before being discarded. » Total length (cm) at days 35 and 61
* Wet weight (g) at day 61

Comments: Although the first exposed generation is typically referred to as the Fo- gefleration in
full life-cycle toxicity tests, in this study, the (unexposed) source fish were referred to|as the Fy
generation, the initial exposed organisms as the Fy generation, and the offspring exposed
organisms as the F» generation.

For the Fi-generation, the maximum loading in the reserve group determined at the endiof the
exposure period was 0.39 g/l./day in replicaté A of the nominal 3 ug/L treatment gro&p The
maximum loading rate in the pair groups was 0.23 g/L/day. For the F,-generation, the maximum
loading rate was (.18 g/L/day at the end of the exposure period. Thus, the max:mum‘leadmg
rate in the study did not exceed 0.4 g/L/day. -
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B. Physical System:

Test Water:

Fathead Minnow

1. Reconstituted water or water from
unpolluted well or spring (sterilized and
tested for pollutants),

2. Hardness of 40 to 48 mg/L as CaCOs
and pH of 7.2 t0 7.6.

MRID No.: 47622101

1. Aerated non-chlorinated charcoal-filtered tap
water from the municipal water works of the
city of Frankenthal, mixed with dciionized
water prepared in the testing facility.

2. 0.98 to 1.04 mmol/L

Test Temperature:

Fathead: 25°C and should not remain
outside the range of 24 to 26°C for more
than 48 houss.

Daily measurements: 24 to 26°C |
Continuous measurements: 23.2 to 25.9°C

Photoperiod:
16-hour light/8-hour dark.

Light intensity of 10-100 lumens at water
surface. ' o

16-hour light/8-hour dark

Intensity (near the water surface):

Fy- and F-gen. early-life stages: 255-515 Lux
Fj-gen. juvenile-adult stages: 102-230 Lux

Fj-gen. pair groups: 87-257 Lux = .
Fo-gen. juvenile stage: 162-419 Lux |

Dosing Apparatus:

1. Intermittent flow proportional diluters
or continious flow serial diluters.

2. A minimum of § toxicant
concentrations with a dilution factor
<0.5.

3. One control should be used.

1. Continuous-flow diluter.

2. Five toxicant concentrations with a|dilution
facior of 0.5.

3. A dilution water (negative) control was used.

7
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Toxicant Mixing:
1. Mixing chamber recommended but not
required.

2. Test solution completely mixed before
introduction into the test system
{aeration should not be used for
mixing).

3. Flow splitting accuracy must be within
10% and periodically checked.

MRID No.: 47622101

1. The diluter system incorporated a mxxmg
- chamber. ,

2. Yes

3. The flow rates were calibrated (maXxmum
deviation <10%) prior to exposu:re'and once
weekly during exposure.

Exposure System/Test Vessels: Exposure
tanks should be all glass or glass with a
plastic or stainless steel frame (30.5 x 30.5
x 91.4 cm or 30.5 x 30.5 x 61 cm for
fathead, and 45 x 90 x 26 cm for
sheephead).

Larval chambers should have glass bottoms
and drains that allow water to be drawn
down to 3 ¢m.

Test water depth in adult tanks and larval
chambers should be a minimum of 15 ¢cm,

Egg, larvae, and juveniles (F, and F |
generations) were exposed in 1.7-L cylindrical
glass vessels with plastic gauze-coveréd outlets.

On day 18 (F; and F; generations), ﬁsh were
transferred to 30-L glass aquaria thh al ﬁll
volume of 24 L. :

Spawning pairs were exposed in stamless steel
aquaria (29 cm L x 21 e W x 22 cm £), with a
9-L fill volume (15-cm H). The overflow was
covered with stamless steel gauze. Spawnmg
tiles were plastic pipes that had been halved

During exposure, aquaria were covered Wlth
transparent lids. -

Embryo and Fry Chambers:

120 ml glass jars with bottoms replaced
-with 40 mesh stainless steel or nylon
screen. Chambers can be oscillated
vertically using rocker arm apparatus

(2 rpm motor) or placed in separate
chambers with self-starting siphons.

See above.
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Flow Rate:
Flow rates to larval cups should provide
90% replacement in 8-12 hours, and
maintain DO at above 75% of saturation.
The toxicant level cannot drop below 20%
with fish in the tank.

MRID No.: 47622101

=5 volume tumovers/day ;
(all life stages and exposure vessels)

Aeration:

Dilution water should be aerated to insure
DO concentration at or near 100%
saturation. Test tanks and embryo
chambers should not be aerated.

To ensare DO remained >60% saturati}on,
aeration was initiated on day 22 for the F,
generation; day 106 for the F; generation pair
groups; and day 145 for the ¥y generation.

DO was maintained at >72% saturatioin
(all Life stages and exposure vessels) |

Comments: During the exposure period, water conductivity measured in the water suE ply ranged
from 257 to 270 pS, and the total organic carbon measured in the water supply rang | fiom 1.3
to 2.4 mg/l.. The water acid capacity (K) was also determined in the water supply. Atan acid

concentration of 0,02 mol/L and pH of 4.3, the consumption was 2.12 to 2.22 mmol/L.
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C. Chemical System:

MRID No.: 47622101

Concentrations:

Minimum of 5 concentrations and a
control, all replicated; plus solvent control
if appropriate.

Toxicant conc. must be measured in one
tank at each toxicant level every week.

Nominal: 0 (negative control), 3, 6, 12 24, and
48 pg/L

Mean-measured:

Fy pre-spawning: <LOQ (control), 3. 1 6 1,11.7,
24.6,and 48.5 ug ai/L

F1 spawning pairs: <LOQ (control), 2. '? 5.8,
11.0, 21.6, and 42.5 pg ai/L

F> generation: <LOQ (control), 3.0, 6. 0 11.6,
22.5, and 47.7 pg ai/L

Time-weighted averages rev1ewerv~ca1¢u1ated

F; pre-spawning: <LOQ (control), 3.1, 6 1,124,
24.9, and 48.9 ug ai/l. '

F; spawning pairs: <LOQ.(control), 2. 8 5.8,
11.0, 21.8, and 43.0 pg ai/L.

F; generation: <LOQ (control), 3.1, 61 11 8,
23.0, and 49.2 pg aill,

Test water samples were collected.- frmﬁ all levels
at study initiation and at least once weekly _

thereafter from one alternating rephcate per level.

The analytical LOQ was 1 pg ai/L.

10
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Other Variables:
1. DO must be measured at each conc. - | 1. DO was measured every 3 to 4 days in all
at least once a week. replicate aquaria for each level. |
2. Test water temp. must be recorded 2. Temperature was measured once daily in one
continuously. alternating replicate aquaria for eacléz level.
' Temperature was also continuously monitored
: {(and recorded every 30 minutes) in oue control
3. Freshwater: A control and one conc, replicate. -
must be analyzed weekly for pH, j
alkalinity, hardness, and , 3. pH was measured generally every 3ito 4 days
conductance. in one alternating replicate aquaria for each
Natural seawater: must maintain a level. '

constant salinity and not fluctuate
more than 6% weekly; monthly pH Hardness, conductivity, acid capacity, and total
range <0.8 pH units. ' organic carbon (TOC) were also periodically

' determined at all levels throughout the study.

Selvents: Should not exceed 0.1 mI/L in a { N/A (see comment below)
flow-through system. Acceptable solvents :

are: dimethylformamide, triethylene
glycol, methanol, acetone, ethanol.

Comments: On several occasions throughout the study, the test concentrations were measured in
all replicates. Results were in good agreements with each other, demonstrating consi stency inthe
udder distribution system.

The dilution water was saturated with test material using saturation columns., The columns were
prepared in the following manner: ca. 10 g of test substance was dissolved in ca. 200/mL
acetone, and the solution was poured on ca. 20 g of glass wool in a stainless steel pan] The
acetone was allowed to completely evaporate off, and the glass wool was placed in a ¢olumn and
secured with a cellulose plug. Each colimn was washed with dilution water for >1 day prior to
use, and two columns were used in parallel. Each week, one of the columns was exchanged §0
that the use period for each column was ca. 2 weeks, and the use period of the two columns was
overlapping. The outflow of the cohumns was introduced into a tank with an overﬂo“l from
which it was further diluted for each test concentration,

Water samples were diluted with an acetonitrile: water mixture and acidified with forn:uc acid
prior to analysis using HPLC/MS. The limit of quantitation (LOQ) was 0.001 mg alfL‘

11
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As OPPTS 850.1500 guidance is not specific regarding analytical variation, the reviewer referred
to OPPTS 850.1000 “Special considerations for conducting aquatic laboratory studies”. In this
guidance, it is reported that the ratio of the highest concentration to the lowest concentration
should not exceed 1.5:1. High:dow ratios were >1.5 for all levels during the F;—generétion pre-
spawning and F-generation exposure periods (refer to copy of TWA worksheet in Appendlx ).
All high-low ratios were <1.5 for the F;-generation spawning period. |

13. REPORTED RESULTS:

Pata Endpoints must include: ' Data endpoints included: -

o survival of Fp and F; embryos, time e survival of F; embryos time to hatch t:lme
required to hatch, and hatching success; to swim-up, and hatching success;

¢ survival and total length of Fp fish at 4 and: } @ survival of F, fish at swim-up; |
8 weeks after hatching; ' o survival and length of F; fish at 4 and 8

e weights and lengths of F; fish at 8 weeks; weeks post-hatch;

¢ incidence of pathological or histological ¢ length and weight of F1 fish (gender—
effects; and specific) at termination of pairs {Day 131);

* observations of other effects or chmcal o reproduction of F; fish, includinfg time to -
signs. maturation, % fertility, eggs per%female per

day, and clutches per female pey day;

¢ survival of F; embryos, time to ha,tch time
to swim-up, and hatching succeSs

e survival of F; fish at swim-up and 8 weeks
post-hatch;

s length of F; fish at4 and 8 weeks post-
hatch;

o weight of F; fish at 8 weeks post hatch

» incidence of behavioral or physlcal
abnormalities -

12
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Toxicity Observations Fy Generation:

Survival: There were no treatment-related effects on Fy-generation survival observed, with no
statistically-significant differences indicated for any level or interval, Survival was >?5% up
through 30 days post-hatch (at which time the fry were reduced to 60 per level), and >95% from
30 days post-hatch to the initiation of spawning groups (on Day 95) and from the 1mtrat10n of
spawning groups to study termination (Days 95 to 116/117).

Negative |84 84 77 92 . |75 97 |60 100 34/58 193
control )

3 86 86 81 94 77 95 60 100 39/59 100 .
6 87 87 |76 87 75 99 59 98 §7159 {97
12 91 91 82 90 79 96 57 95 §2/55 195
24 89 89 80 90 78 98 59 |98 37/58 (98 -
48 89 89 80 90 78 |98 60 100 58/58 | 100

@ Reviewer-calculated TWA concentrations were <1 (<LOQ, control), 3.1, 6.1, 12, 25, and 49 pg ai/L] respeclwely, for the
F, generation prior to pairing and <1 (LOQ, control), 2.8, 5.8, 11, 22, and 43 pg ai/L, rcspect;ve1y3 durmg the spawning
phase (refer to Appendix II for copy of Excel worksheet).

®) 100 initial embryos per level.

® Fish were thinned at Day 36 (30 days post-hatch) to 15 per replicate (60 per level),

@ Fish that jurped out of the vessels were considered to be “not at risk”.

Time to hatch, time to swimt-up, and clinical signs of toxicity: No treatment-related efféct on the
time to hatch or time to swim-up was indicated. The hatch in all test groups occurred,| -
simultaneously with the control group, where all eggs were derived from the same egg pool.
Hatching occurred from Days 2 through 6, and swim-up occurred from Days 4 to 7. In addition,
no substance—related signs of toxicity were observed follomng hatch.

Growth: At 4 weeks post-hatch (Day 36), a slight statistically-significant reduction ml body
length was indicated at the 12 pg ai/L level compared to the control. Since the dev:atlon was
slight, not observed at the subsequent interval, and not dose-dependent, it was not conszdered to
be related to treatment. At 8 weeks post-hatch (Day 68), statistically-significant increases in
body length were observed at the 3 (p<0.01) and 6 pg ai/L (p<0.05) treatment levels corhpared to
the control. However, as the differences were slight {<10%), not dose-dependent, and |
represented improvements for this parameter, they were regarded as most likely inciden:tal to

13
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treatment. No staﬁstxcally—sxgmﬁcant differences in growth were observed in males or females at
pair-group termination {Day 131).

Negative 2.7;i 0.333 4.43 +0.642 6.7+0.28 - 54 +0.54 4.46 + 0.51 2.10+0.29
control
3 2.77+0.333 4.82 £ 0.555%* 6.9+ 038 57+0.44 4.65+1.04 2332056
6 2.68+0.359 471 +£0.565* 6.6+ 041 57+0.19 4.444:0.83 2.24 £ 0,31
12 2,60 = 0.416%% 4,61+ 0.512 6.9+ 0.17 5.7+0.34 437+ 0.35 2.32+0.92
24 2.608+0.337 4.63+0.548 6.7+ 0.27 5.6+0.24 422+ 0.54 2.10 £ 0.41
48 273 +0.295 4.66 +(.482 0.7+ 0.34 55+ 0.23 443 £0.75 D 12.02+0.27
® Reviewer-calculaled TWA concentrations were <1 {<LOQ, control), 3.1, 6.1, 12, 25, and 49 ug ai/L. réspective]y, for the
F, generation prior 10 pairing and <I (LOQ, control), 2.8, 5.8, 11, 22, and 43 pg ai/L, respectively, during the spawning

phase (refer to Appendix I for copy of Excel worksheet).
* Statistically-significant difference from the control at p<0.05.
+¥ Statistically-significant difference from the control at p<0.01.

Reproduction: The time to reproductive maturation was defined as the interval berween Day 68
(when the spawning substrates were introduced into each tank) and the start of rcproductmn
(when the first eggs were laid), and was evaluated qualitatively. The mean time to rcproductlve
maturation was 75, 82, 83, 81, 79, and 86 days for the control, 3, 6, 12, 24, and 48 pg ai/L levels,
respectively. It was reported that the data may indicate a slight delay in the time to maturation in .
the highest treatment level, but that the variability of this parameter is not well known, and only a
severe delay in maturation could be clearly attributed to the test substance. i

Additional reproductive parameters assessed included the number of eggs per pair per; day, the
percentage of fertile eggs, and the number of clutches per day and pair. No statxslxca}ly—
significant differences from the control were observed for any endpoint. ;

14
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Negative control 15 ) 17.9 98.6 0225
3 82 17.0 98.4 0:171
6 83 - 16.4 ' 983 0175
12 81 17.3 99.0 0175
24 79 174 - 99.4 0)133
48 86 14.3 G583 0217
» Reviewer-calculated TWA concentrations were <1 (<LOQ, control), 3.1, 6.1, 12, 25, .a.nd 49 pg ai/L| respectively,

for the F( generation prior to pairing and <1 (LOQ, control), 2.8, 5.8, 11, 22, Emd 43 pg ai/l., respecnvely, during
the spawning phase (refer to Appendix II for copy of Excel worksheet),

Data not statistically analyzed.

Toxicity Observatiqns F» Generation:

Survival: There were no treatment-related effects on F,-generation survival up through the end
of the 8-week exposure, with no statmhcally—&gmﬁcant differences indicated. For allg?evels
survival was >93% from study inittation to hatch, >91% from hatch to the end of swim-up, and
290% from the end of swim-up to study termination. Overall survival averaged 77% for the
control group, 83, 85, 81, 84, and 84% for the 3, 6, 12, 24, and 48 pg ai/L levels, respecnveiy,
with no statistically-significant differences ohserved.

Negative |04 94 86 . 91 77 90 7
control

3 93 93 88 95 81 941 33t

6 94 94 87 ' 93 85 198 18s

12 95 95 90 95 79 90 g 1)

24 97 97 90 93 - 183 93 34!

48 96 96 91 95 83 92 341

® Reviewer-calculated TWA concentrations were <1 (<LOQ; control), 3.1, 6.1, 12, 23, and 49 pg ai/L. Eoir the F,

generation exposure period (refer to Appendix 11 for copy of Excel worksheet).
® 100 initial embryos per level,
© Fish that jumped out of the vessels were coosidered to be *not at risk™.

13
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Time to haich, time to swim-up, and clinical signs of toxicity: No treatment-related effect on the
time to hatch or time to swim-up was indicated. Hatching occurred from Days 2 through 5, and
swim-up occurred from Days 3 to 6. In addition, no substance-related signs of toxmty were
observed following haich.

Growth: At 4 weeks post-haich (Day 35), statistically-significant increases (p<0.01) fn body
length were indicated at the 3 and 48 pg ai/L levels (fowest and highest) compared to the control,
Since the deviations were slight (6 and 8%, respectively) and represented an improvement in the
endpoint, they were considered incidental to treatment. At 8 weeks posi-haich (Day 61)
statistically-significant decreases (p<0.01) in body length were observed at the 24 (- 6%) and 48
pg ai/L (-5%) levels compared to the control. A siatistically-significant reduction in body weight
(-19%; p<0.01) was also observed at the 24 ng ai/L level compared to the control on IDay 61,
though the difference at the 48 pg ai/L level (-6%) was not statistically significant. The study
author noted that the growth of the 48- -ug ai/L. group was faster up until Day 35 than that of the
conirol group, and that the growth from Days 35 to 61 at this level was therefore moré markedly
decreased than the comparison of body weight and length at sacrifice suggest. Thus, tlus would
at least partly explain the inconclusive concentration-effect-relationship for growth of the F,
generation. :

Negative control 247£0272 4.5+037 0.941 + 0.234
3 262 +0.037%% 44 £0.34 0.918 +(.235
6 2.5+ 0,224 44+ 030 0.859 + 0,200
12 2.53 +0.241 4.4+0.30 ' 0.869 + (.200
24. 2.48 + 0,264 4.2+ 0.20% 0.764 £ 0,184+
48 2.66 = 0.216%* 4.3 £0.28%* 0.886 + 0,200
@ Reviewer-calcnlated TWA concentrations were <1 (<LOQ, control), 3.1, 6.1, 12, 23, and 49 pg av/L for the F, generation
exposure period {refer to Appendix II for copy of Excel workshect). :

** Statisticaily-significant difference from the control at p<0.01.

Statistical Results:

Statistical Method (s): The 20 data endpoints statast}cally assessed are summarized i in the
following table. Nominal concentrations were used-in the calculations.

‘For survival data (F1 and F2 generations), a pair-wise comparison of each treatment group with
the control group was carried out via Fisher’s exact test (one-sided). To consuler the variability
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between the aquaria, all survival data (for which data was available for at least four aquaria) were
analyzed via the Wilcoxon Test (one-sided). The statistical unit was the aquarium.,

For the reproductive endpoints, a pair-wise comparison of each treatment group with the control
group was carried out via the Wilcoxon Test. The fertility rate was calculated as mean fertility

rate per clutch. For the number of eggs per day and the fertility rate, the test was performed one-
sided, and for the number of clutches per day, the test was performed two-sided.

Growth data were statistically evaluated using Dunnett’s test for a simultaneous companson of
several dose groups with the control group (two-sided).

T, survival from start 10 batch {to Day 6) - 48 >48 ]
F survival from hatch 19 swim-up _ . 48 _>4S
F, survival from swim-up to reduction {to Da'y 36) 48 ' >48
F survival from reductios to reproduction (fo Day 68) 48 >48
F, survival from reproduction lo sacrifice (to Day 116/117) a8 48
F| length at 4 weeks post-hatch 48 >48
F) length at 8 weeks post-hatch 48 " §> I#S
¥ male length at sacrifice of pairs 48 >48
F, female length at sdcrifice of pairs ' 48 E3-48
F) male weight at sacrifice of pairs 48 >48
F, femiale weight at sacrifice of pairs 48 ' >%S
F, epgs/female/day ' I 48 >s|18
F; clutches/female/day 48 >48
F, % fertility S 48 >48
17
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F, survival from start to hatch 48 ' - i>48

F, survival from hatch to swim-up 48 >48

¥, survival from swhn-lip to sacrifice (at 8 weeks) 48 >48

F, 4-week length 48 . >48

F; 8-week length 12 | 24

F, 8-week weight 12 24
NOAEC: 12 ugai/L. LOAEC: 24 pgai/L

14. REVIEWER'S STATISTICAL RESULTS:

Statistical Method: For all endpoints where treatment elicited a reduction relative to the control,
the data were analyzed to determine if they followed the assumptions of normality (Chi-square
and Shapiro-Wilks tests) and homogeneity of variances (Hartley and Bartlett’s tests). |For most
endpoints the assumptions were met and the NOAEC and LOAEC values were determined using
ANOVA, followed by Dunnett’s or Bonferroni’s t-test and/or William’s test (dose-dependent
responses). These analyses were conducted using Toxstat statistical software.

F, survival from start to hatch (to Day 6) | 49 >49
F; survival from hatch to swim-up 49 ;>49
F, survival from swim-up to reduction (to Day 36) 49 >49 \
Fy survival from reduction to reproduction (to Day 68) 49 >49
F, survival from reproduction to sacrifice {to Day 116/117) 43 §>43
F; length at 4 weeks post-hatch | ' 49 ' %}49
F, length at 8 wecks post-hatch . 45 :!>49
F; male length at sacrifice of pairs _ 43 §>43 _
F; female length at sacrifice of pairs 43 - =43
F; male weight at sacrifice of pairs 43 .>‘-13
18
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f ; female weight at sacriﬁc;& éf pairs- | 43 >43
3 eggsffeméle/day ' 43 >43
F, cluiches/fernale/day 43 E>43
F, % fertility ' 4 >43
Fz survival from start to haich . 40 >;i-9
F, survival from hatch to swim-up 40 >49
F suﬁival from swim-up to sacrifice (at 8 weeks) 49 40
F, 4-week length 49 '%:»49
F, 8-weck length : 12 | 23
F, 8-week weight | 12 | 23
NOAEC: I12 ug ai’l. (TWA) LOAEC: 23 pgai/l. (TWA)

Most sensitive endpoint(s): F;-generation growth at 8 weeks post-hatch

Comments: The reviewer’s analysis confirmed that there were significant adverse effects of
treatment on F2 generation growth endpoints.

. REVIEWER'S COMMENTS:

The reviewer’s conclusions agreed with the study authors’. The reviewer reports NOAEC and
LOAEC values based on the TWA concentrations. ' '
TWA concentrations were reviewer-calculated (refer to associated Excel worksheet in Appendix
). As TWA concentrations are more indicative of actual concentration levels, they were
reported in the Statistical Verification and Conclusions sections of the DER. TWA
concentrations were calculated using the following equation:

G L S ,)+[Cﬂ-l "C -0 (c Cn ]@ s

Z

i

where:
C TWA is the time-weighted average concentration,

19
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C] is the concentration measured at time interval j (j =0, 1, 2,..n)_
tj is the number of hours (or days or weeks, units used just need to be consistent in the equation)
of the test at time interval j (e.g., t 0 = 0 hours (test initiation), t 1 =24 hours, t 2 =96 hours).

The study author noted that both validity requirements delineated in OPPTS 850. 1400 guidance
(pertaining to early life-stage toxicity tests) were fulfilled in both the F; and F; generations.
Specifically, hatching success of the F-and Fa-generation controls was 84%. and 94%
respectively, fulfilling the minimum requirement of >66%, and post-hatch survival of the F; and
F>-generation controls was 75% (30 days post-hatch) and 77% (60-days post-hatch) fulfilling the
minimum requirenient of 70% (at ca. 28 days post-hatch).

The test substance was a homogenous white solid identified as BAS 595 F (Triticonazol) from
Batch No. COD-00601, and was stored at room temperature. The CAS No. for triticonazole is
131983-72-7; the IUPAC name is (RS)-(E)-5-(4-chlorobenzylidene)-2,2-dimethyl-1-(1H-1,2,4-
triazol-1-ylmethyl)cyclopentanol; and the CAS name is (5E)-5-](4- chlorophenyl)mcthylene] 2,2-
dimethyl-1-(1H-1,2,4-triazol-1- ylmethy])cyclopcntanol The reported water solublhty was 8.4
mg/L at 20°C, and the log pow was 3.29. ¢ ;

In-life dates were July 5 to Deeember 30, 2007.
15, REFERENCES:
Siegel, S. 1956, Non—parametric statistics for behavioral sciences. McGraw-Hill \Ie\ikf York.

Dunnett, CW. 1955. A multlplc comparison procedure for comparing several treatments with a
control. J. Amer. Statist. Assoc 50:1096-1121. :

Dunnett, CW. 1964. New tables for multiple comparisons with a control. Bzomemm 20 :482-
491.
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APPENDIX I. OUTPUT OF REVIEWER’S STATISTICAL ANALYSIS:

clutch per female per day
File: 2101c Transform: NO TRANSFORMATION

Chi-square test for normality: actual and expected freguencies

INTERVAL <-1.5 -1.5 to <=0.5 -0.5 to 0.5  >0.5 to 1.5 | »1.5
EXPECTED ~  3.216 11.616 18.336 11.616 ¢ 3.216

OBSERVED 2 12 is. 17 o1

Calculated Chi-Square goodness of fit test statistic = 4.7925
Table Chi-Square value {alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

clutch per female per day
File: 2101c Transform: NO TRANSFORMATION

Shapirc Wilks test for normality

W = 0.919
Critical W (P = 0.05) (n — 48) = 0.947
Critical W (P = 0.01) (n = 48) = 0.929

LData FAIL normality test. Try another transformation.

Warning - The two homogeneity tests are sensitive to non-normal data and
should not be performed.

clutch per female per day ' ;
File: 2101c Transform: NO TRANSFORMATION 5

Hartley test for homogeneity of variance

Calculated H statistic {(max Var/min Var} = 2.62
Closest, conservative, Table H statistic = i8.4 (alpha = 0.01)

Used for Table H ==> E (# groups] = é, df {# reps-1) = : 7
Actual values =z R {# groups) = &, df {# avg reps-1) = 7.00
21
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Data PASS homogeneity test. Continue analysis,

NOTE: This test requires equal replicate sizes. If they are unegual
but do not differ greatly, the Hartley test may still be used
as an approximate test {average df are used).

clutch per female per day é
File: 2101c Transform: NC TRANSFORMATION

Bartletts test for homogeneity of variance

Calculated B statistic 2.12

Table Chi-square value = 15.0% {alpha = 0.01)
Table Chi-square value = 11.07 {alpha = 0.05)
Average df used in caleculation == df {avgn - 1)} = 7.00

Used for Chi-square table value ==> df {#groups-1)}

Data FASS homogeneity tegt at 0.01 level. Continue analysis.

NOTE: If groups have uneqaal replicate sizes the average repllcate szze is-
used to calculate the B statistic {see above) .

clutch per female per day .
File: 2101c Transform: NO TRANSEORMATION

ANOVA TABLE

SOURCE DF $8 MS F
Between | 5 0.052 0.010 . 0.769
Within (Error) 42 ' 0.545 0.013 |
Total 47 0.596 f

Critical F value = 2.45 (0.05,5,40) 5

Since T < Critical F FAIL TO REJECT Ho:All groups equal

cluteh per female per day

File: 2101c Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho: ControlcTreatment
. TRENSFORMED MEAN CALCULATED IN -
GROUP IDENTEIFTICATICON MEAN ORIGINAL UNITS T STAT 5IG
22 :
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1 control 0.225 0.225
2 3 0.150 0.150 1.318
3 3 0.175 0.175 0.875
4 i2 g.175 0.175 0.877
5 24 0:133 0.133 1.607
6 48 0.217 0.217 0.147
Dunnett table value = 2.31 {1 Tailed Value, P=0.05, df=40,5)
clutch per female per day
File: 2101c¢ Transform: NQ TRANSFORMATIQN
DUNKNETTS TEST - TARLE 2 QF 2 Ho: a.ontrol<TreaL'11ént
NUM OF Minimum Sig Diff % of DIFF“RENCE
GROUP IBENTIFICATION REZS {IN ORIG. UNITS) CONTROL  FROM: CONTROL
i control 8
2 3 8 0.132 58.5 0.075
3 5 8 0.132 58.5 ¢.050
4 12 8 0.132 58.5 0.050
5 24 8 0.132 58.5 0.092
6 48 8 0.132 58.5 0.008
clutch per female per day
File: 2101c Transform: NO TRANSFORMATION
WILLIAMS TEST ({Isotonie regression model) TABLE 1 OF 2
GROUP ORIGINAL . TRANSFORMED ISOTORIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 8 0.225 0.225 0,225
2 3 8 0.150 0.150 i0.170
3 6 8 0.175 0.175 .10
4 12 8 0.175 g.175 00170
5 24 8 0.133 0.133 i0.170
& 48 8 0.217 0.217 ;D 170
clutch per femalg per day
File: 210l1c Transform: NO TRANSFORMATION
WILLIAMS TEST {Isoteonic regression model) TABLE 2 QF 2
. ISOTONIZED  CAIC. STG TASLE ~  DEGREZS OF
IDENTIFICATION MEAN WILLIAMS 2=, (5 WILLIAMS FREUDOM
control 0.225
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3 0.170 0.%6% 1.68 = L, v=42
6 0.170 0.266 1.76 w2, w=42
12 0.170 0.966 1.79 =13, v=42
24 0.170 0.266 1.80 =14, v=42
48 0.17¢ 0.866 1.80 k=15, v=42

eggs per female per day
File: 210le Transform: NO TRANSFORMATION

Chi-square test for normality: qctual and expected fregquencies

INTERVAL ~ <-1.5 -1.5 to <~0.5 0.5 to 0.5. 0.5 tp 1.5 @ >1.5
EXPECTED 3.2186 il1.8616 18.336 1i.616 3.218
UBSERVED 0 16 20 . g 4
Calculated Chi-Sguare goodness of f£it test statistic = 6.3383

Table Chi-Sguare value (alpha = 0.0%1) = 13.277

Data PASS normality test. Continue analysis.

eggs per female per day
File: 210le “ransform: NO TRANSFORMATION

Shapiro Wilks test for normality

____________________________________________________________________ e

D = 820L.622

W= 0.919
Critical W (P = 0.05) (n = 48) = 0.947
Critical W (P = 0.01) (n = 48) = 0.828

Data FAIL normality test. Try anpther transformation.

Warning - The two homogenelty tests are sensitive to non-normal data and
should not be performed. :

eggs per female per day
File: 21¢le Transform: NO TRANSFORMATION

Hartley test for homogeneity of variance.

24
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Caleulated H statistic (max Var/min Var) = 3.61

Closest, conservative, Table H statistic = 18.4 (alpha = 0.01}

Used for Table H ==> R (# groups) = §, df (¥ reps-1) = F 7
Actual values == R (# groups) = G, df (# avg reps-1}) = ~ 7.00

Data PASS homogeneity test. Continue analysis.

NOTE: This test requires equal replicate sizes. If they are unequal i
but do not différ greatly, the Hartley test may still be used
as an approximate test (average df are used).

€ggs per female per day
File: 2101le Transform: NO TRANSFORMATION

Bartletts test for homogeneity of variance

Caleulated B statistic = 5.21

Table Chi-square valug = 15.0% (alpha = ¢.01)

Table Chi-square value = 11.07. (alpha = 0.05)

Average df used in calculation ==> df {avg n - 1) = 7.00
Used for Chi-square table value ==> df (#groups-1l} = >

Bata PASS homogeneity test at 0.0l level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate size is
used to calculate the B statistic (see above).

eggs per female per day
File: 21Qle Transform: NO TRANSFORMATION

ANOVA TABLE

SOUGRCE OEF 585 M5 F

Between 5 86.497 17.299 0.079

Within (Error) 12 9201.622 219.086 '

Total 17 9288.115 §
Critical F value = 2.45 (0.05,5,40)

Since F < Critical F FAIL TO REJECT Ho:All groups equal

25
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eggs per female per day

File: 210le Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatme
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MBEAN CRIGINAL UMNITS T 8%
1 control 17.300 17.800
2 3 14,888 14,888 0.4
3 G 16.37%5 16.375 0.2
4 12 17,250 . 17.250 0.0
5 24 17.400 17.400 0.4
G 48 14.262 14._262 0.4
Dunnett table value = 2.31 {1 Tailed Value, P=0.05, df=40,5)

egys per female per day

File: 210le Transform: NO TRANSFORMATION
DURNETTS TEST - TABLE 2 OF 2 Ho:Control<Treatm€
NUM OF Minimum Sig Diff & of DIFFE
GROUP IDENTIFICATION REPS (IN CRIG. UNITS)} CONTROL FROM
1 control 8
2 3 8 17.096 95.5
3 3 8 17.0%6 895.5
4 12 3] 17.0%6 85,5
5 24 8 17.096 85,5
6 48 8 17.096 85.5

eggs per female per day

File: 210le Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2
GROUP ' ORIGINAL TRANSFORMED IS0t
IDENTIFICATICN N MEAN MEAN M
i3 conrrol 8 17.900 17.900 . o1
2 3 8 14.888 14,888 1
3 ) B 16.37%5 16,375 I
4 12 8 17.250 17.250 : 1
5 24 B 17.400 17.400 3
6 48 8 14.262 14,262 1
26

47622101

nt

RENCE
CONTROL

EAN



DP Barcode; 361785 | MRID No.: 47622101

eggs per female per day

File: 210le Transform: NO TRANSFORMATION
WILLIAMS TEST ({Isotonic regression model) TABLE 2 OF 2 .
ISOTONIZED  CATC. SIG TABLE DEGHEES 07
IDENTIFICATION MEAN WILLTAMS P=.05 WILLIAMS TREEDOM
________ e e e e e i e e i e e e e mm m mm S m am . am e am m e n e e e ____%*_______
control 17.500 j
3 16.478 0.192 l.68" =:1, w=42
6 16.478 0.1%2 1.76 =2, v=42
12 16.478 0.1%2 1.75 =:3, v=42
24 l6.478 0.152 1.80 knié, v=42
48 l4.262 0.452 . 1.80 k= {5, v=4Z
s = 14.802 : :
Note: df used for table values are approximate when v > 20.
% fert
File: 2101fF Transform: NO TRANSFORMATION
Chi-sguare test for normality: actual and expected frequencies
INTERVAL <-1.5 ~1.5 to <=0.5 -0.5 to 0.5  >0.5 te 1.5 | >1.5
EXPECTED Z.680 5.680 15,280 9..680 . 2.680
OBSERVED 4 7 17 12 S0

Calculated Chi-Square goodress of fit test statilstic = 4.8218
Tabhle Chi-Square value (alpha = 0.01! = 13.277

Data PASS normality test. Continue analysis.

% fert
File: 2101f Transform: NO TRANSFORMATION

Shapiro Wilks test for normality

W o= 0,859

Critical W (P = 0.05)
Critical W (P =

]
o
[
—
e
o
Il
=N
o O
P
B

Data PASS normality test at P=0.01 level. Continue analysis.
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% fert .
File: 2101f " Transform: NO TRANSFORMATION

Hartley test for homogeneity of wvariance

11.40
25.0 (alpha = 0.01)

Calculated H statistic {max Var/min Var)
Closest, consexvative, Table H statistic

Used for Table #

R (# groups) = 6,  df (& reps-1) = C 6
Actual values = 3

R (# groups} 6, df (¥ avg reps-1) =
{average df used)

=
==

Data PASS homogeneilty test. Continue analysis,
NOTE: This test requires egual replicate sizes. If they are unegual

but do not differ greatly, the Hartley test may still be used
as an approximate test {average df are used;.

§ fert
File: 2101f Transform: NO TRANSFORMATION

Bartletts test for homogeneity of variance

Calculated B statistic = 10.90
Table Chi-square value = 15.08% {alpha = 0.01)
Table Chi-square value = 11.07 {alpha = 0.05)

Average df used in calculation ==> df {avg n - 1) = 5.67
Used for Chi-sguare table value ==> df (#groups-1) = 3

Data PASS homogeneity test at 0.01 level. Continue analysis.

NOTE: If groups have unegual replicate sizes the average replicate siize is
used to calculate the B statistic (see above).

% fert - .
File: 2101f Transform: NO TRANSFORMATION

ANOVA TABLE
SOURCE N ss M5 F
Between s a2 1532 1hss
Within (Error) 34 38.302 . 1.127
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Critical F value = 2.53 (0.05,5,30)
Since F < Critical . F FAIL TO REJECT Ho:All groups equal

% fert
File: 2101f Transform: NO TRANSEFORMATION
BONFERRONT T-TEST -~ TABLE 1 OF 2 Ho: Control<Treatment
TRANSFORMED MEAN CALCULATED IN
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STAT SIG
1 control 98.625  98.625 -
2 ; 3 98.440 98.440 0.306
3 6 98.217 98.217 0.%12
4 12 99.033 99,033 -0.712
5 24 99.429 99.429 : -1.463
& 48 98.263 98.263 0.683
Bonferroni T table value = 2.44 {1 Tailed Valus, P=0.05, df=34,%)
% fert
File: 2101if Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 2 OF 2 Ho: Control<Treatment
_ NOM OF  Minimum Sig DIff 3% of DIFFERENCE
GROUP IDENTIFICATION REPS (IN ORIG. UNITS) * CONTROL FROM CONTROL
1 control )
2 3 5 1.478 1.5 0.185
3 6 6 1.400 1.4 0.408
4 .12 6 1.400 1.4 ~0.408
5 24 7 1.342 1.4 -0, 804
6 48 8 1.296 1.3 i0.362
g fert
File: 2101f Transform: HO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model)  TABLE 1 OF 2
GROUP ' ORIGINAL TRANSFORMED  ISOTONIZED
IDENTIFICATION N MEAN ' MEAN MEAN
1 control  § 98,625 98.625 98.772
2 3 5 98.440 96.440 98.772
3 6 6 98.217 98.217 98l 772
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4 12 6 99,033 99.033 %8.772
5 24 7 99,429 59,429 88.772
[ 48 8 98.263 98,283 98.263
____________________________________________________________________ A e
% fert ’
File:; 2101f Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) . TABLE 2 QF 2
ISOTONIZED CALC. SI3 TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS P=,05 WILLIAMS FREEDOM
control 98.772 :
3 . 98,772 0.243 - 1.70 = il, v=34
[ 858.772 0.256 1.78 = 12, v=34
12 98,772 0.256 _ 1.8C k=13, v=34
24 98.772 0.267 1.81 k=14, wv=34
48 98.263 0.683 1.82 wiS? v=34

Note: df used for table values are approxzimate when v > 20.

% hatched (end of swim-up
File:- 2101fert Transform: NO TRANSFORMATION

Chi-square test for normality: actual and expected frequencies

INTERVAL <~1.5 -1.% to <-0.5 -0.5 to 0.5 0.5 to 1.5 . >1.5
EXPECTED 1.608 5.808 _ 9.168 5.808 . 1.608
OBSERVED 0 6 _ i1 7 0

Calculated Chi-Square goodness of fit test statistic =  3.8331
Table Chi-Square value (alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

% hatched [(end of swim-up
File: 2101lfert Transform: NO TRANSFORMATION

Shapiro Wilks test for normality
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Critical W (P = {.05) (n
Critical W (P = 0.01) (n

Data PASS normality test at 2=0.01 level. Continue analysis.

% hatched {end of swim-up
File; Z210lfert Transform: NO TRANSFORMATION

Hartley test for homogeneity of variance

Calculated E statistic {(max Var/min vVar) = B8.07

Closest, conservative, Table B statistic = 184.0 {alpha = (.01)
Used for Table K ==> R (# groups) = 6, df (# reps-1) = 3

Aetual values =2 R {# groups) = &, df (# avg reps-1) = © 3.00

...y___________MMM____________M_..___.._,,,...H,,________.-_..H.y____..___..y____...._____I_________

Data PASS homogeneity test. Continue analysis.

NOTE: This ftest requires egual replicate sizes. If they are unegual
but do not differ greatly, the Hartley test may still be used
as an approximate test {average df are used).

% hatched (end of swim-up
File; 2101fert Transform: NO TRANSFORMATION

Bartletts test for homogeneity of variance

4.13

Calculated B statistic = : :
Table Chi-square value = 15.09 (alpha = 0.01} !
Table Chi-square value = 11.07 {alpha = 0.05} .

Average df used in calculation ==> df {avg n - 1) 3.00

Used for Chi-sguare table value ==> df {#groups-1} = 5

Data PASS homogeneity test at 0.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate silze is
used to calculate the B statistic (see above). b

% hatched (end of swim-up
File: 2.01lfert - Transform: NO TRANSFORMATION

ANOVA TABLE
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SOURCE DF sS MS F

Between 5  107.208 . 21.442 |
Within (Error) 18 246.750 13.708
Total 23 353,958

Criticzl F value = 2.77  (0.05,5,18)
Since F < Critical F FAIL TC REJECT Ho:All groups equal

% hatched {end of swim-up

File: 210Llfert Transform: NO TRANSFORMATION
DUNNETTS TEST -  TARLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN

GROUP IDENTIFICATION MEAN " ORIGINAL UNITS . T STAT 3IG
1 control 81,500 91.500
2 3 84,250 94,250 -1.4050
3 6 87.250 87.250 1.623
I 12 90.250 9¢.250 0.477
5 2¢ 89.750 " T 88,750 0,468
6 48 89,750 84,750 0.4a68

Dunnett table value = 2.41 {1 Tailed Value, P=0,05, d£=18,5)

% hatched {end of swim-up

File: 2101fert _ Transform: NO TRANSFORMATION
DUNNETTS TEST - TRBLE 2 OF 2 _ Ho:Control%Treatmén;
NUM OF Minimum Sig DiZf % of DIFFHRENCE
. GROUP IDENTIFICATION  REPS {IN ORIG. UNITS) CONTROL FROM |CONTROL
_______________________________________________________ JEVUUE
1 control 4 i '
2 3 4 6.309 6.9 2,750
3 6 4 6.309 §.9 4,250
4 12 4 ' 6.309 6.9 1.250
5 24 4 6.309 6.9 1.750
6 48 4 : 6.309 6.9 1.750
% hatched (end of swim-up
File: 21C1lfert : Transform: NC TRANSFORMATIONMN
WILLIAMS TEST ({Isotonic regression model) TARLE 1 OF 2
32
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GROUF - ORIGINAL TRANSFORMED ISO?ONIZED

IDENTIZICATION N MEAN - MEAN MEAN
1 control 4 ¢1.500 91.500 32 875
2 3 4 94.250 94.250 92.875 "
3 6 4 87.250 87.250 89.250
4 12 4 90.250 90.250 49.250
5 24 4 89.750 89.750 99.250
5 48 4 89.750 - 89.750 89.250

% hatched (end of swim-up

File: 2101lfert Transform: NO TRANSFORMATION
WILLIAMS TEST ({Isotonic regression model! TABLE 2 OF 2
ISOTONIZED CALC. S5IG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS F=.05 WILLIAMS FR ED@&
control 92.875
3 92.875 0.525 1.73 =1, w=18
o 88.250 0.859 1.82 k=:2, w=18
1z 89.250 0.859 1.85 = i3, v=18§
24 89,250 0.859 1.86 k=14, v=18
48 89.250 0.859 1,87 k=15, v=19
5 = 3,702

Note: df used for table values are approximate whep v > 20.

% of swim-up {red toc 15}

File: 2101su - Transform: NO TRANSFORMATION

Chi- sqaare test for normallty actual and expected frequenc;es

INTERVAL - <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 : >1.5
EXPECTED 1.608 5.808 9.168 5.808 1.608
OBSERVED 0 _ 9 6 9 S0
Calculated Chi-Square goodness of fit test statistic = 7.81932

Table Chi-Square value {alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

% ¢f swim-up {(red to 15}
File: 2101su Transform: NO TRANSFORMATION
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Shapire Wilks test for normality

D= 218.230

W= 0.927

Critical W (P = 0.05) {n = 24} = D.916
= = 0.884

Critical W {P 0.01} (n = 24}

Data PASS normality test at P=0.01 level. Continue analysis.

% of swim-up {red to 15)
¥ile: 2101su Transform: NO TRANSFORMATION

Hartley test for homegeneity of varlance

Calculated H statistic {max Var/min Var} = 5.33
-Closest, conservativg, Table H statistic = 184.0 (alpha = 0.01)

6, df (# reps-1) = 3

Used for Table E ==> (# groups) -
a, df (# avg reps-1} = P 3.00

R
Actual values == R (# groups)

Data PAS5 homogeneity test. Continue analysis.

NOTE: This test requires equal replicate sizes. If they are unequal 5
but do not differ greatly, the Hartley test may still be used |
as an approximate test {average df are used}.

% of swim-up {red to 13}
File: 2101su Transform: WO TRANSFORMATLDN

Bartletts test for homogeneity of variance

3.27 .
15.09 (alvha = 0.01)
11.07 {alpha = 0.05}

Calculated B statistic
Taple Chi-square value
Table Chi-square value

b

Average df used in calculation ==> df {avg n ~ 1} = 3.00
Used for Chi-sguare table value ==> df {#groups-1; =

Data PASS homogeneity test at (.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate 51ze is
used to calculate the B statistic (see above).

34
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% of swim-up (red to 15}
File: 2101isu Transform: NO TRANSFCRMATION

ANOVA TARLE

SOURCE DF S8 Ms B
Between s 2708 6.2 0340
Within (Error} 18. 218.250 12.125 |

rotar 23 2s0.958 7

Critieal F value = 2.77 (0.05,5,18)
Sinee F < Critiecal F FAIL TC REJECT Ho:All groups equal

% of swim-up (red to 13}

File: 2101su Transform: NO TRANSFORMATION |
 DUNNETTS TEST - TABLE 108 2 : Ho ContY01<Treatment
TRANSFORMED  MEAN CALCULATED IN L
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T SQAE SIG
1 control 97.250 97.250
2 3 95,000 95.000 0. 9L4
3 G 98.750 98.750. -0. 609
4 12 96.250 96.250 0. QOS
5 24 97,500 97.508 *O.%O?
& 48 97.500 97,300 -0.102
____________________________________________________________________ R B

Dunnett table value = 2.41 {1 Talied Value, P=0.05, df=1i8, 5}

% of swir-up (red to 15}

File: 2i0lsu Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 2 OF 2 Ho: Control<Treatment
NUM OF Minimum Sig Diff % of DIFFERENCE
GRCUP IDENTIFICATICN BEEPS {IN ORIG. UNITSI CONTROL  FROM CORTROL
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File: 2101su Transform: NO TRANSFORMATION _
WILLIAMS TEST (Isotonic regression model) TABLE 1 OF 2 |
GROUP : ORIGINAL TRANSFORMED ~ ISOTONIZED
IDENTIFICATION N MEAN MEAN MEA
1 control 4 97.250 97.250 96.125
3 4 95.000 95.000 96.125
3 ) & 4 98.750 98.750 97.500
4 o1z 4 96,250 96.250 57.500
5 24 4 97.500 97.500 97.500
6 48 4 97.500 97.500 97.500
% of swim-up {red to 15)
File: 210isu ) Transform: NO TRANSFORMATION i
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 |
ISOTONIZED  CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS  P=.05 WILLIANMS FRIEDOM
control 96.125 i
3 96,125 0.457 1.73 k=11, v=18
6 97.500 0.102 1.82 x= 12, v=18
12 97.500 0.102 1.85 x=3, v=18
24 97.500 0.102 1.86 k=4, v=18
48 97.500 0.102 1.87 == |5, v=18
s = 3.482
Note: df used for table values are approximate when v > 20. f
% of reduced
File: 210isr Transform: NO TRANSFORM :
KRUSKAL-WALLIS ANOVA BY RANKS - TABLE 1 OF 2 ?
TRANSFORMED  MEAN CALCULATED IN RANK
GROUP IDENTIFICATION MEAN ORIGINAL UNITS SuM
1 control 100.000 100.000 58.000
2 3 1080.000 100.000 58. 000
3 _ & 98.250 98.250 46,500
4 ' 12 95.000 95.000 33.000
5 24 98.250 98.250 46.500
& 48 100.000 100.000 58.000
Calculated H Value = 6.018 Critical H Value Table 11,670
' 36
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Since Cale E < Crit H FAIL TO REJECT Ho:All groups are equal.

% of reduced

File: 2101sr Transform: NO TRANSFORM §
DUNNS MULTIPLE COMPARISON - KRUSKAL-WALLIS ~ TABLE 2 OF 2 §
e e e e e e e e e e e
GROUP §
TRANSFORMED ORIGINAT, 000000 :
GROUP ITDENTIFICATICHN "MEAN MEAN 4 35216 ;
4 12 95.000 95.000 \ ;
3 6 98.250 98.250 . \ ;
5 2¢ 98,250 98.250 \ ;
2 3 100.000 100.000 . . .\ E
1 control 100.000 100,000 . . . LN :
< 48 ~100.000 160,000 . . . . LN %
* = gignificant difference (p=0.05) . = no significant diﬁference
Table g value (0.05,6) = 2.936 8 = 3.249 :
body weight males sacrifice
File: 2101wm Transform: NO TRANSFORMATION
ANOVA TABLE ;
e e e e
SOURCE : DF ss MS ¥
Between 5 0.305 0.061 0.137
Within (Error) 4z 18.679 ~0.445 g
____________________________________________________________________ .1:'.._..______
Total 47 18.985 :
Critical F value = 2.45 (0.05,5,40)
Since F < Critical ¥ FAIL TO REJECT 3Ho:All groups equal
body weight males sacrifice
File: 210lwm ~ Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN : .
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T STA? 516G
1 control 4_455 4,455
2 3 4,423 4.423 0.09%
3 4 4_440 4.440 0.4045
37 !
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4 12 4.365 4.365 0.270

5 24 4,221 : 4.221 . _O.ﬁOl

6 48 . 4,426 . 4.426 0.086
Dunnett table value = 2.31 (1 Tailed Value, P=0.05, df=40,5)

body weight males sacrifice
File: 2101wm “ransform: NO TRANSFORMATION

DUNNETTS TEST - TBBLE 2 OF 2 | Ho:Control<Treatment
NUM OF Minimum Sig Diff $ of DIFF&RENCE
EROUZ IDENTIFZCATICN REPS {IN ORIG. UNITS} CONTROL FROM (CONTROL
1 control g
2 3 g 0.770 17.3 06,033
3 _ B 8 0.770 7.3 0.015
4 12 8 0.770 17.3 0.020
5 24 8 0.770 17.3 ‘0.234
G 48 8 0.770 17.3 10.029
body weight males sacrifice .
File: 2101wm Transgform: NO TRANSFORMATION :
WILLIAMS TEST (Isctonic regression model}l TABRLE 1 OF 2 ?
GROU? OCRIGIKAL TRANSFORMED ISOT;,ONI ZED
“DENTIFICATION N MEAN MEAN . MEA‘\.
1 control 8 4.455 4.455 14.455
2 3 8 4.423 4,423 4,431
3 6 - B 4,440 4.440 4.431
3 12 g 4.365 4.365 4.365
5 24 8 4,221 4,221 4£.324
6 48 g 4.426 4,426 4,324
body weilioht males sacrifice
File: 2101wm Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model} TABLE 2 OF 2 _
ISOTONIZED  CALC. ' 5IG TABLE DEGREES OF
IDENTIFICETION MEAN WILLIAMS P=_05 WILLIAMS FRHEDOM
control 4.455 ]
3 4.431 06.071 1.68 = 1, v=42
6 o 4.431 -3.071 1.76 ke 2, ve£2
12 - 4.365 0.27¢ 1.79 ke 3, v=£2
24 4.324 0.38¢ 1.80 = 4, y=£2

.38 .
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5 = 0.667 .
Note: df used for table values are approximate when w» > 20.

body weight males sacrifice
File: 2101lwm . Transform: NC TRANSFORMATION

Chi-square test for normality: actual and expected frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5  >0.5 to 1.5 ' >1.5
EXPECTED 3.216 11.616 . 18.336 11.616 = 3.216
OBSERVED 1 11 18 12 . 3
Calculated Chi-Square gcedness of fit test statistic =  0.2571 :

Table Chi-Square value {alpha = 0.01) = 13.277

Data PASS neormality test. Continue analysis.

bod§ welght males sacrifice
File: 2101lwm FTransform: NO TRANSFORMATION

Shapiro Wilks test for normality

D= 18.679

W= 0.984

Critical W (P = 0.05) (n = 48) = 0.947
Critical W (P = 0.01) {n = 48) = 0.929

Data PASS normality test at P=0.01 level. Continue anaiysis.

bedy weight males sasrifice
Fileg: 2101wm Transform: NOC TRANSFORMATION

Hartley test for hombgeneity of wvariance

Calculated H statistic {max Var/min Var) = 5.98

Closest, censervative, Table H statistic = i8.4 (aipha = 0.01)

Used for Table H ==> R (# groups) = 6, df (# reps-1) = . 7
Bctual values == R {# groups) = 6,

df (# avg reps-1) = 7.00
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Data PASS homcgeneilty test. Continue analysis.

NOTE: This test requires equai réplicate sizes. If they are unegual
but do not differ greatly, the Hartley test may still be used
as an approximate test {(average df are used)}.

body weight males sacrifice
File: 2101wm Transform: NO TRANSFORMATION

3artletts test for homogeneity of variance

Calculated B statistic = 6.98

Table Chi-sguare wvalue = 15.09 (alpha = 0.01)

Table Chi-square value = 11.07 ({alpha = 0.05})

Bverage df uséd in caleculation == df {avg n - 1} = 7.0G0
Used for Chi-sguare table wvalue ==> df (#groups-1} = 5

Data PASS homogeneity test at (.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate si?g is
used te calculate the B statistic (see above).

body weight female sacrifice
File: 2101wt Transform: NO TRANSFORMATION

Chi-square test for normality: actual and expected freguencies

INTERVAL <-1.5 ~1.5 to <~0.5 -0.5 to 0.5 >0.% te 1.5 ! >1.5
EXPECTED 3.082 11,132 17.572 11.132 | 3.082
OBSERVED 2 13 19 ] F3
Calculated Chi-Square goodness of fit test statistic = 1.2199

Table Chi-Square value (alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

body weight female sacrifice .
File: 2101wf Transform: NC TRANSEORMATION

Shapirc Wilks test for normality

4@0
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b = 9.836
W= 0.845

Critical W (P = 0.05) {n = 46)
Critical W (P = 0.01} f(n = 46) 0.927

Data FAIL normality test. Try another transformation. :
Warning - The two homogeneity tests are sensitive to non-nermal data and
should not be performed. : .
body weight female sacrifice :
File: 2101wt Transform: NO TRANSFORMATION ;
Jartley test for homogeneity of variance é
____________________________________________________________________ B
Calculated I statistic (max Var/min Var) = 11.26
LClosest, conservative, Table H statistic = 18.4 f{alpha = 0.01}
Used for Table H ==> R (# groups} = &, df (# reps-1) = 7
Actual values ==> R (# groups) = &, df (# avg reps-1) = 6.67

{average df used)

Data PASS homogeneity test. Continue analysis.

NOTE: This test requires equal replicate sizes. If they are unequal
but do not differ greatly, the Hartley test may still be used
as an approximate test {average df ars used).

‘body weight female sacrifice
File: 2101wf Transform: NO TRANSFORMATION

Bartletts test for homogeneity of variance

Caliculated B statistic = 16.06

Table Chi-square value = 15.05% (alpha = 0.0%)

Tal:le Chi-sgquare value = 11.6% (alpha = 0.05)

Average df used in calculation ==> df {avgn - 1) = 6.67
Used for Chi~square takle value ==>  df (#groups-1) = §

Data FAIL homogeneity test at 0.01 level. Try another transformationf

NOTE: If groups have unegual replicate sizes the average replicate 5129 is
used to calculate the B statistic (see above). :

41

441



DP Barcode: 361785 | ‘ MRID No.: 47622101

body weight female sacrifice
File: 2101wt Transform: NO TRANSFORMATION

ANOVA TABLE

SOURCE DF ss MS 2
Retween 5 0.657 o.31 0.533
within (Error) 40 o 9.936 0.246

totar s 10.483 T

Critical F wvalue = 2.45% {0.05,5,40) ;
Since F < Critical F FAIL TO REJECT Ho:All groups egqual E

- body welght female sacrifice

File: 2101wf Transform: NO TRANSFORMATION
BONFERRONI T-TEST - TABLE 1 OF 2 ' Ho:Control<Trdatment

: TRANSFORMED MEAN CALCULATED IN i
GROUP IDENTIFICATION MEAN _ ORIGINAL UNITS T STAT SIG

1 control 2.085 2.095

2 . 3 2.334 2.334 -0. 93D

3 , 6 2.237 ' 2.237 -0.875

1 12 - 2.320 2.320 -0.877

5 24 2.09% 2.095 0.000

6 48 _ 2.019 2.018 0.313
Bonferroni T table valus = 2.42 {1 Tailed Value, P=0.0G5, df=40,|5)

body weight female sacrifice :
- File: 2101wt Transform: NO TRANSFORMATION

BONFERRONI T-TEST - TABLE 2 OF 2 . Ho:Control<Treatment
NUM OF Minimum Sig Diff & of DIFFERENCE
GROUP  IDENTIFICATION REPS . (IN ORIG. UNITS) CONTROL FROM |CONTROL
1 control g
2 3 7 0.622 29.7 -0.2389
3 6 g 0.601 28.7 -0.142
4 12 7 0.622 29.7 0. 225
5 24 8 , 0.601 28.7 0. 600
6 489 8 0.601 28.7 0.077
42
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body welight female sacrifice

File: 2101wf Transform: NO TRANSFORMATION
WILLIAMS TEST ({Isotonic regression model)_ TABLE 1 OF 2
GROUP _ . ORIGINAL TRANSFORMED  ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control B 2.095 2.095 2.241]
2 3 7 2.334 2.334 2.241
3 6 8 2.237 2.237 2.241
4 12 7 2.320 2.320 2.241
5 24 B 2,095 2,095 2.085
& 48 B 2.018 2.018 2,018
body weight female sacrifice
Pile: 2101wE . Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 |
ISOTONIZED CALC. 31G TABLE . DEGﬁEES o)
IDENTIFICATION MEAN WILLIAMS P=_05 WILLIRMS FREEPOM
control S o2.241 ;
3 2.241 0.570 1.8 k=1, v=40
& 2.241 0.590 1.76 k= 2y v=40
12 - 2.241 0.570 1.79 k= 3, v=40
24 2.085% 0.000 1.80 =§4; =40
48 2.018 0.313 1.80 =§5; v=40
s = 0.496 '
Note: df used for table values are approximate when v > 20.
length male sacrifice .
File: 2101ml Transform: NO TRANSFORMATION
Chi-square test for normality: actual and expected freguencies
INTERVAL  <-1.5 -1.5 to <-0.5 -0.5 to 0.5 0.5 to 1.5 . >1.5
EXPECTED 3.283 11.858 18.718 11.B58 3.283
OBSERVED 2 12 22 9 4
Calculated Chi-Scuare goodness of fit test statistic = 1.82490
Table Chi-Square value {alpha = (.01} = 13.277
43
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Bata PASS ncrmality test. Continue analysis,

length male sacrifice, .
File: 2101iml Transform: NC TRANSFORMATION

Shapire Wilks test for normality

b = 4.430
W = 0.97%9
Critical W (P = 0.05} (n = 49} = 0.947
Critical W (P = 0.01}) (n = 49} = 0,929

Data PASS normality test at P=0.01 level. Continue analysis.

length male sacrifice _
File: 2101ml Transform: NO TRANSFORMATTION

Hartley test for homogeneity of wvariance

Cailculated H statistic (max Var/min Var) = 6.10

Closest, conservative, Tablie H statistiec = i8.4 (alpha = 0.01}

Used for Table H ==> R {# groups) = g, df (# reps-1) = 7
Actual wvalues wmaml R {# groups) = &, df (# avg reps-1) = : 7.17

. laverage df used)

Data PASS homogeneity test. Continue analysis.

NOTE: This test reguires egual replicate sizes. If they are unegual
but do not differ greatly, the Hartley test may still be used
as an approximate test (average df are used}.

length male sacrifice
File: 2101iml Transform: NO TRANSFORMATION

Bartletts test for homcgeneity of variance

Calculated B statistic = 5.58

Table Chi-sguare value = 15.08 ({alpha = 0.01}

Table Chi-sguare value = 11.07 (alpha = 0.05}

Average df used in calculation ==> df {avg n - 1) = T.17
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Used fer Chi-sguare table value ==> df {#groups-1} = -5

Data PASS homogenelty test at 0.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate 51ze is
used teo calculate the B statistic {see above).

length male sacrifice _
File: 2101iml Fransform: NO TRANSFORMATION

ANOVZ TABLE

SOURCE 2}y 38 M5 éF
Between s 0.552  o.110  1.068
Within (Error) 43 ' 4,430 - ¢ 0.103

Total 2 4882 T T

Critical ¥ wvalue = 2.45 {0.05,5,40} .
Since F < Critical ¥ FAIL TO REJECT Ho:All groups equal

length male sacrifice

File: 2i01lml Transform: NO TRANSFORMATION
BONFERRONI T-TEST ~ TABLE 1 OF 2 Ho:Control<Treatment
TRANSFORMED MEAN CALCULATED IN _
GROUP IDENTIFICATION MERN ORIGINAL UNITS T STAT SIG
1 _control 6.700 6.700 ;
2 3 6.856 6.856 ~0., 897
3 6 6.6-3 _ §.613 0.545
4 12 6.925 6.325 -1.4i02
5 - 24 ‘6.725 6.725 -0.1586
6 48 6.688 6.688 0. 078

Benferronli T table value = 2.42 {1 Tailed Value, P=0.05, df—dD,ﬁ)

length male sacrifice

File: 210imi Transform: NO TRANSFORMATION
BONFERRONI T-TEST -  TABLE 2 OF 2 Ho: Control<Treatment
NOM OF Minimum Sig Diff % of DIFFERENCE
GROUP IDENTIFICATION REBES {IN ORIG. UNZITS} CONTROL FROM CONTROL
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1 control 8
2 3 3 0.378 5.6 -0.156
3 6 8 0.389 5.8 ¢.088
4 1z 3 0.38% 5.8 -.225
5 24 8 ¢.38%9 5.8 -0.025
6 48 8 0.389 5.8 0.013
length male sacrifice
T File: 2101m) Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model} TABLE 1 OF 2
GROUP _ ORIGINAL TRANSEFORMED ISOTONIZED
IDENTIFICATION N MEAN MEAN ﬂEAN
1 control 8 6.700 6.700 6.782
2 3 9 6.856 6.85%6 6.782
3 6 8 6.613 6.613 6.709
4 1z 8 6.925 6.925 6,769
5 24 5 6.725 6.725 6,725
& 48 g 6.688 6.688 6.688
length male sacrifice
File: 2101l Transform: NO TRANSFORMATION
WILLIAMS TEST {Isotonic regression model} TABLE 2 OF 2
. ISOTONIZED CaLC. SIG TABLE DEGRFEES OF
IDENTIFICATION MEAN WILLTAMS P=,05 WILLIAMS FREEOOM
control 6.784
3 6.782 0.528 1.68 =1, v=43
6 6,769 0.428 1.76 =2, v=43
iz 6.769 0.428 1.79 =3, v=43
24 £.725 3.156 1.80 k=4, v=43
438 6.688 0.078 1.80 =5, v=43
______ i _______——__________________________i_______
g = 0.32:3
Note: df used for table values are approximate when v > 20.
F2 body length
File: 2101£22 Transform: NO TRANSFORMATION
Chi-square test for normality: actual and expected frequencies
INTERVAL <-1 -1.5 to <-0.5 -G.5 to 0.5 >0.5 to 1.5 >1.5
46
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EXPRCTED 1.608 5.808 5.168 5.808 1.608
CEBSERVED 0 . 10 S5 9 . 0
Calculated Chi-Square goodness of fit test statistic = 9.8908

Table Chi-Sqguare value (alpha = 0.01}) = 13.277

Data PASS normality test. Continue analysis.

F2 body length
File: 2101f2]1 Transform: NG TRANSFORMATTON

Shapiro Wilks test for normaliity

B o= G.1%1
W o= 0.2%80
Critical W (P = 0.03) (n = 24} = 0.915
Critical W (P = 0.01) (n = 24} = 0.884

Data FASS normality test at P=0.01 level. Continue analvsis.

F2 hody length
File: 2101f21 Transform: NO TRANSFORMATION

Hartley test for homogeneity of wvariance

Calculated H statistic (max Var/min Var) =  64.40

Closest, conservative, Table H statistic = 184.0 (alpha = 0.01)

Used for Table H ==> R (# groups) = 6, df {(# reps-1) = éS
Actual values ==> R (# groups) = &, df (# avg reps-1) = : B.0O

______________________________________________________________ ;_____ﬂ;5w______
Data PASS homogeneity test. Continue analysis.
NOTE: This test requires equal replicate sizes. If they are unequal .

but do not differ greatly, the Hartley test may still be used |
as an approximate test (average df are used). ?

FZ2 body length
File: 2101f21 Transform: NO TRANSFORMATION

Bartletts test for homageneity of variance
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Calculated B statistic = 10.38

Table Chi-sguare value = 15.09 ({alpha = 0.01)

Table Chi-sguare value = 11.07 {aipha = 0.05} ;
Average df used in calculation == df favg n - 1) 3.00 i

Used for Chi-sguare table value == df (#groups-1) = 5

Data PASS homogeneity test at 0.01 level. Continue analysis.

NOTE: If groups have unegqual replicate sizes the average replicate sﬂze is
used to calculate the B Statlsth {see above). i

F2 body length
File: 2101£21 Transform: NO TRENSFORMATION

ANOVA TABLE

SOURCE DF 58 M3 F

Between 5 0.119 0.024 2.182

Within (Error) 18 0.191 0.011 |

Total 23 0.310 :
Critical F value = 2.77 (0.05,5,18)

Since F « Critical F FAIL TO REJECT Eo:All groups equal

F2 body length -
File: 2101f21 Transform: NO TRANSFORMATION

DUNNETTS TEST - TABLE 1 OF 2 Ho'Control<Treatmen£
TRANSFORMED MEAN CALCULATED IN
GROOP IDENTIFICATICON MEAN ORIGINAL UNITS T STAT SIG
1 contrel 2.470 : 2.470 :
2 3 2.625 2.625 -2.050
3 6 i 2.548 2.548 =1.045
4 12 - 2.53¢ 2.530 ~0.80%
5 24 2.478 2.478 -0.101
5 4B 2660 2.660 -2.962
Dunnett table value = 2.41 {1 Tailed Value, P=0.05, df=18,5)
F2 body length
File: 2101f21 Transform: NC TRANSFORMATICN
' 48
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DUNRETTS TEST - TABLE 2 OF 2 Ho:Control<Treatment

NUM OF Minimum Siqg Diff 3% of DIFFERENCE
GROUF IDENTIFICATICON REFRS {IN ORIG. UNITS} CONTROCL FROM;CONTROL
1 control 4 :
2 3 4 0.17% 7.2 =0,155
K 6 - 4 0,178 7.2 =0.077
4 12 4 0.179 7.2 =0.060
5 24 4 0.17¢8 7.2 =0.007
& 43 4 0.178 7.2 ~0.180

F2 body length

File: 2101f21 : Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression model) TEBRLE 1 OF 2
GROUP ORIGINAL TRANSFORMED  ISOTONIZED
. IDENTIFICATION N MEBN MEAN ﬂEAN
1 control 4 2.470 2.470 2.470
2 3 4 2.625 2.625 2.545
3 o 4 2.548 2.548 2,545
4 12 4 2.530 - 2.53¢ . 2,545
5 24 4 2.478 2.478 i2.545
13 48 4 2.660 2.660 52'660
F2 body length
File: Z2101if21 Transform: NO TRANSFORMATION
. WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2
ISQTONIZED  CALC. - SIG TABLE DEGREES OF
IDENTIFICATION MEAN WZILLIAMS =, 05 WILLIAMS FREEDOM
control 2.470
3 2.545 1.030 1.73 k=1, v=1B
& 2.545 1.030 1.82 = 2. v=18
12 2.545 1.030 1.85 = 3, v=18
24 2.545% 1.030 1.86 =4, vy=I18
48 2.680 2.608 * 1.87 = 5, w=18§

Note: df used for table values are approximate when v > 20.

¥Z weight '
File: 2101f2w Transform: NO TRANSFCORMATION
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Chi-square test for normality: actual and expected frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5  >0.5 to 1.5 | >1.5
IRPECTED 1.608 5.804 9.168 . 5.808 é 1.608
OBSERVED 0 g g 7 -4
Calculated Chi-Square goodness of fit test statistic = 4.2810 é

Table Chi-Square value {alpha = 0.01) = 13.277

Data PASS normality test. Continue analysis.

¥F2 weight ]
File: 2101f2w Transform: NO TRANSFORMATION

Shapiro Wilks test for normality

D = ¢.118
W= 0.974
Critical W (P = 0.05) {n = 24) = 0.916
Critical W {P = 0.01}) (n = 24) = 0.884

Data PASS normality test at P=0.01 level. Continue analysis.

FZ weight
File: 2101f2w Transform: NO TRANSFORMATION

Hartley test for homogeneity of variance

Calculated H statistic {max Var/min Var) = 12.50

Closest, conservative, Table 3 statistic = 184.0 ({(alpha = 0.01)

Used for Table B ==> R {# groups) = &, df {# reps-1) = é 3 _
= | 3.00

betual values == R (# greoups) = &, df (# avg reps-1)
Data PASS homogeneity test. Continue analysis.
NOTE: This test regquires ecual replicate sizes. If they are unequal

but d¢ not differ greatly, the Hartley test may still be used
as an approximate test {average df are used).

50

580



DP Barcode: 361785 » MRID No.: 47622101

-FZ welght .
File; 2101f2w Transiorm: NO TRANSFORMATION

Bartletts test for homogeneity of variance

Calculated R statistic = 5.26
Table Chi-square value = 15.08 {alpha = 0.91)
FTable Chi-square value = 11.07 {alpha = (.05}

Average df used in calculation ==> df (avg n - 1)
Used for—Chi-square table value ==>  df (#croups 1)

Data PASS homogeneity test at 0.01 level. Continue analysis.

NOTE: If groups have unequal replicate sizes the average replicate Slze is
used to calculate the B statistic (see zbove). :

F2 weight
File: 2101f2w Transform: NCO TRANSFORMATION F
ANOVA TARLE
SOURCE DF ss Ms e
. Between 5 ' 0.077 ' 0.015 2.243
Within (Error) 8 0.118 | 0.007
Total 23 0.195 ;
___________________________________________________________________ I R —
Critical F value = 2.77 (0.05,5,18)
Since F < Critical F FAIL TO REJECT Ho:All groups equal
¥2 weight .
File: 2101f2w Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho: Control<Treatment
TRANSFORMED  MEAN CALCULATED TN i
GROUP IDENTIFICATION MEAN ORIGINAL UNITS T ST}'&T S5IG
1 control 0.942 0.942
i 3 0.9%20 0.920 a. 372
3 & 0.861 0.86%1 1.%69
4 12 0.869 0.869 1.242
5 24 0,764 0.764 3.q17 *
6 48 0.885 0.885 0.968
51
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Dunnett table value = 2.41]1 {1 Tailed Value, PF=0.05, df=18,5)
F2 weight
File: 2101f2w Transform: NO TRANSFORMATION
DUNKETTS TEST ~ TABLE 2 OF 2 Ho:Control<Treatment
NiM OF Minimum Sig Diff % of DIFFERERCE
GROUP TDENTIFICATION REES “{IN ORIG. UNITS) CONTROIL FROM {CONTROL
1 control 4 ’ .
2 : -3 4 0.143 15.1 0.022
3 6 4 0.143 15.1 . 0.081
4 iz 4 ’ 0.143 i5.1 0.074
5 24 4 0.143 i5.1 ' 0.178
& 48 A 0.143 151 0.057
F2 weight :
File: 2101f2w Transform: NO TRANSFORMATION |
WILLIAMS TEST (Isotonic regression model] TABLE 1 OF 2
GROUP ' ORIGINAL TRANSFORMED  ISOTONIZED
IDENTIFICATION N MEAN MEAN MEAN
1 control 4 0.342 0.942 ' 0.942
2 3 4 0.920 0.820 0.920
3 6 4 0.861 0.861 0.865
4 12 4 0.869 0.86%3 0.865
5 24 4 0.764 0.764 0.824
6 48 4 0.885 0.885 0% 824
¥2 weight . 5
File: 2101f2w . Transform: NO TRANSFORMATION :
WILLIAMS TEST (Isotonic regression model) TABLE 2 OF 2 ;
____________________________________________________________________ B U
ISOTONIZED  CALC. SIG TABLE DEGREES OF
IDENTIFICATION MEAN . WILLIAME B=.05 WILLTAMS FRQEDOM
control 0.942 :
3 0.920 0.384 1.73 =1, v=18
6 0.885 1.348 1.82 k=12, v=18
12 0.865 1.348 1.85 =[3, v=18
24 0.824 2.057 . 1.86 =4, v=18
48 0.824 2.087 i.87 =15, v=18

g5 = 0.08%L
Note: df used for table values are approximate when v > 20.
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F2 lerngth on d 61
File: 2101f212 Transform: NO TRANSFORMATION

Chi-square test for normality: actual and expected frequencies

INTERVAL <-1.5 -1.5 to <=0.5 0.5 to 0.5  >0.5 to 1.5 | >1.5

EXFECTED 1.608 5.808 9.168 5,808 1.608

OBSERVED 0 9 7 8 i 0

____________________________________________________________________ e
|

Caleculated Chi-Square goodness of fit test statistic = 6.3102 i
Table Chi-Square value (alpha = 0.01) = 13.277 :

Data PASS normality test. Continue aralysis.

F2 lergth on d 61
File: 2101f212 Transform: NC TRANSFORMATION

Shapiro Wilks test for normality

_______________________________ e e e e e e e e e e e e e —————

e
]
fem]
.
o
Loy

W

0.980

0.05) (n

Criticzl W (P =
0.01) (n = 24} 0.884

Critical w (P

Data PASS normality test at P=0.01 level. Continue analysis.

F2 length on d &1 ’ é

File: 2101£212 Transform: ¥O TRANSFORMATION ;

Hartley test for homogeneity of variance é
____________________ -____________H__________________HH_______H_______ﬁqq_______
Calculated H statistic (max Var/min Var) = 1¢0.75 .

Closest, conservative, Table H statistic = 184.0 {alpha = 0.01)

Used for Table H == R (# groups) = 6, df (# reps-1) = f 3
Actual valuas == R {# groups) = 6, df (# avg reps-1) = : 3.00

Data PASS homogeneity test. Continue analysis.
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NOTE: This test requires equal replicate sizes. If they are unequal
but do not differ greatly, the Hartley test may still be used
as an approximate test {average df are used).

F2 length on d 61
File: 2101£212 Transform: NO TRANSFORMATION

Bartletts test for homogeneity of variance

Calculated B statistic = 6.64

Table Chl-square value = 15.09 (alpha = 1)

Table Chi-square value = 11.07 ({alpha = 5)

Average df used in caléulation ==> df (avg n - 1) = 3.00
Used for Chi-square table value ==> di (#groups-1) = ~ §

Data PASS homogeneity test at 0.01 level. Continue analysis.

WOTE: If groups have unequal replicate sizes the average replicate 512e is
used to calculate the B statistic {see above).

F2 length or 4 61 -
File: 210if212 Transform: NO TRANSFORMATION

ANOVA TABLE
SOURCE oF S8 M3 F
Between .5 0.224 0.045 2.B13
‘Within (Error) 18 0.283 0.016 ,
Tota 23 0.506 :
Critical F value = 2,77 {0.05,5,18)}

Since F > Critical F REJECT Ho:All groups egual

Fz length on d 61

File: 2101f212 Transform: NO TRANSFORMATION
DUNNETTS TEST - TABLE 1 OF 2 Ho: COntrol(Treatment
______________________________ cransToRiED | Wen caLcuiaren TN T T
GROUP . IDENTIFICATION MEAN ORIGINAL UNITS T STAT 851G
T control  4.525  4.525
| 54
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2 3 4.425 4.425 : 1.118
3 & 4,400 4.400 - 1.398
4 12 4,450 4,450 0.839
5 24 4.250 : 4,250 3.0?5 =
6 48 4.275 4275 2.795 %
Dunnett table value = 2.41 {1 Tailed Value, P=0.05, af=18,5)
FZ length on ¢ 6l
File: 2101f212 Transform: NO TRANSFCRMATION
DUNNETTS TEST -  TABLE 2 OF 2 Ho:Control<Treatment
NUM OF Minimum Sig Diff 3 of DIFFERENCE
GROUP ADENTIFICATION REPS (IN ORIG. UNITS}) CONTROL FROM CONTROL
1 control 4
2 3 4 0.216 4.8 0. 100
3 . & 4 0.216 4.8 0.125
4 : 12 4 0.216 4.8 0.075
5 24 4 0.216 4.8 0.275
6 48 4 0.21l6 4.8 0.250
F2 length on d 51
File: 2101£212 Transform: NO TRANSFORMATION
WILLIAMS TEST (Isotonic regression medel) TABLE 1 OF 2
GROUP ORIGINAL TRANSFORMED ISOT@NIZED
IDENTIFI C}-X’T TON N MEAN ' MEAN M}EAN i
1 control 4 £.525 4.525 4.525
2 3 4 4,425 4,425 4425
3 6 4 4400 4.400 4,425
4 12 4 4.450 4.450 4,425
5 24 é 4.250 4,250 4,263
& 48 4 4,275 4.275 41263
F2 length on d 61
File: 2101£212 Transform: NC TRANSFORMATION
WILLIAMS TEST (Isctonic regregsion model) TABLE 2 OF 2
ISOTONIZED  CALC. 816G TABLE DEGREES OF
IDENTIFICATION MEAN WILLIAMS =.05 WILLIAMS FRE;EDOM
control 4.525 .
3 4.425 . 1.1289 1.73 k=1, wv=18
6 4.425 1.12¢9 l.82 k= Q; =18
55
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12 4.425 1.12%9 1.85 k= 3, v=1B
24 - 4.263 2.964 . 1.86 © k=4, v=18
4B 4,263 2.964 * 1,87 = 5, v=1

s = 0.125
Note: df used for table wvalues zre approximate when v > 20.
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APPENDIX I1. COPY- OF REVIEWER’S TIME-WEIGHTED AVERAGE (TWA)

CALCULATIONS USING EXCEL SOFTWARE:

F1 Generation Prior to Spawning
Phase

MNominai Measured TWA

Concentration {ug/L)  Time {Day) Concentration {ug aifl.} {ug a¥L)
3 0 27
6 25
13 3.2
20 : 3.3
28 32
34 3.2
41 27
48 39
49 29
55 3
62 3.4
69 ) 2.8
76 28
83 3.2
H 38
92 238
TWA 31
High-low ratio t5
6 ' 0 6.4
6 5.3
13 6.4
20 8.4
21 7.2
28 72
34 59
41 4.8
48 7.7
49 5.2
55 5.4
62 5.1
69 6.3
76 5.1
83 6.2
)| 8.3 . .
T™WA - 6.1
High-low ratio 1.8
57
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12

24

13
20
21
28
34
41
48
55
62
69
76
83

91

13
20
21
28
34

9.7
7.8
9.6
13
15.9
13.8
12.8
13.5
T 87
15.1
" 11.3
1.7
12.8
12.1
10
13.1
12
TWA
High-low ratio

24.4
219
24.2
3.2
27.8
27.3
25.5
21.8
24.3
24.9
25.9
26.5
22.3
334
19.6
: 20.7
TWA
High-fow ratio
83
41.7
46.2
58.3
52.2
52.3
46.6

a8
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41
48
56
62
69
76
83
91

F1 Generation Spawning Groups

Mominat
Concenration (ug/L)

3

12

24

Time (Day)

95
98
104
111
118
125

95
104
111
118
125

o5
104
111
118
125

95
104
111
118

38.6
55.3
55.6
- 48.5
50.7
43.8
47.5
52.5
TWA
High-fow ratio

_ Measured
Concentralion (ug aifL)

2.4
2.8
29
28
28
27

TWA

High-low ratio

5.55
6.05
58
555
. 585
TWA
High-low ratio

10.05
11.15
11.2
109
11.55
TWA
High-low ratio

19.9
23.95
21.7
2115
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48.9
1.5

TWA
{ug aifl)

2.8
1.2

1.1

11.0°
11
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48

F2 Generation

Nominal
Concentration (ugfL)

3

125

95
98
104
112
118
125

Time (Day)

116.5
118
129
132
133
139
146
147
153
160
167
175

116.5
119
125
132
133
139
146
147
153
160
167
175

21.2
TWA
High-low ratio

37.4%
40.8
46.35
40.7
42.5
47.35

TWA

High-low ratio

Measured
Concentration {ug aifl)

22
1.8
3.3
22
3

32
41
3.2
2.8
34
3.3
36

TWA

High-low ratio

- 4
4.3
6
48
9.7
6.4
96 .
6.2
55
5.8
6.5
7.1
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21.8
1.2

43.0
1.3

TWA
(ug ailL)

3.4
2.3

680
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12

24

48

116.5
119
125
132
133
134
139
146
147
153
160
167
175

116.5
125
132
133
139
146
153
154
160
167
175

116.5
118
125
132
133
138
146

153

154
160
167
175

“TWA
High-low ratio

. 88
a5
114
89
11.1

11
13.1

15.6 .

12.2
10.8
11.4
13.2
14.2
TWA
High-low ratio

20.4
201
16.7
226
23.2
264
18.3
18.2
246
27.2
28.7

TWA

High-low ratio

378

40.8
50.1
43
58.5
51.5
52.9
37.1
387
53
53.3
56.1
TWA
High-low ratio

61
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6.1
24

11.8
1.8

23.0
1.6
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